The body consists of a central warm core, which includes the contents of the skull, thorax and abdomen, and a peripheral region where the temperature is lower. Core temperature is usually maintained between 36 and 37.5°C, whereas skin temperature may be as low as 20°C. Anaesthetists, therefore, prefer to measure core temperature.
A core temperature of below 36°C may have a number of undesirable consequences. It may delay awakening and the return of reflex functions, contribute to postoperative respiratory depression, increase oxygen demand through shivering, I lengthen the time required in the recovery ward,2 and lengthen any period of postoperative mechanical ventilation which may be required.
Core temperature is maintained by a complex interplay of heat production, heat conservation and heat loss. As all may be affected during anaesthesia body temperature should be measured when it is likely that it may alter significantly, and it may be necessary to take steps to minimise heat loss and to warm the patient and any blood, intravenous fluids or anaesthetic gases that may be administered.
Indications
Monitoring of the body temperature is essential for all surgery in which large volumes of blood and intravenous fluids are administered, for all surgery where the patient is to be deliberately cooled and rewarmed, for neonatal surgery of substantial duration, for all hypothermic patients, and for all malignant hyperpyrexia subjects or suspects. It is highly recommended for neonatal and paediatric surgery of substantial duration, and for protracted surgery in adults, particularly with exposed body cavities. It is desirable for all pyrexial patients, for patients undergoing combined general and regional anaesthesia, and for the elderly. The means to measure body temperature must be available for all patients undergoing anaesthesia.
Temperature measurement
Electronic probe thermometers are recommended as they may be used in a variety of sites to measure core temperature, e.g. rectum, lower oesophagus, nasopharynx, tympanic membrane, or bladder. Rectal and oesophageal probes are currently the most popular; nasopharyngeal probes may cause bleeding and there is a risk of perforation of the ear drum with tympanic membrane probes. Some anaesthetists also like to record skin temperature. Electronic thermometers have an adequate response time, give continuous readings, are robust and are moderately cheap, and are accurate to within 0.1 qc.
Running costs are low. 3 If the thermometer has a range from 20°C to 40°C, an attached probe reading air temperature allows a 'one point' calibration check. Reusable probes and electronic thermometers are subject to wear and tear and should be checked regUlarly. The thermometers may be battery operated and should indicate when battery power is low: they may also have adjustable high and low alarm limits. Probes should be interchangeable.
Because invasive probes may cause damage and bleeding at the site of insertion, non-invasive thermometers have been developed. They include the infra-red, liquid crystal and non-invasive deep body thermometers, the latter with a zero heat flux insulated, heated double thermistor skin probe. 4 They all depend on good skin perfusion and respond slowly over deep fat and when skin circulation is poor. Although the superficial thermometers themselves are accurate, opinions vary widely as to their value in clinical anaesthesia as they may be affected by poor skin perfusion and by ambient air temperature. 3 
Minimising heat loss
Ideal ambient temperatures are those at which minimal variations in heat loss and heat gain are needed to maintain normal core temperature. A comfortable working temperature for healthy, active, lightly clothed adults is 21 T with 50-60% humidity. However, an unclothed adult requires an environmental temperature of 29°C to maintain body temperature in the neutral range, and as the temperature regulation and heat production mechanisms of anaesthetised patients are markedly impaired, they tend to cooL s The environmental temperature required to provide a thermoneutral environment for neonates and premature neonates is from 32 to 3YC at birth, depending on gestation time and birth weight. The rate at which the thermoneutral environmental temperature required for a neonate approaches the adult value of 29°C depends again on gestation time and birth weight, and may be calculated from published data. 6 Simple measures to conserve body heat are often neglected. They include maintenance of ambient temperature above 20°C, maintenance of ambient humidity above 50%, prevention of draughts, prevention of skin contact with cold surfaces, and prevention of exposure of naked skin by the use of long bed socks, head coverings and warm blankets. If ordinary cotton blankets are thought to be inadequate to prevent heat loss and if surgery permits, patients may be covered with a further insulating layer of plastic sheeting or a metalimpregnated heat-reflective space blanket, although sweating may be a problem. If diathermy is used the space blanket should be covered by a sheet to prevent accidental contact between an active diathermy forceps and the metallic surface.
Surgeons should be encouraged to dry the patient's skin after using skin preparations, to use dry drapes, to cover exposed bowel, and to use warmed fluids when washing out body cavities. Anaesthetists should be encouraged to use warmed intravenous fluids and to use low fresh gas flows, closed circuits, and effective heat-and moistureexchangers wherever possible.
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Ambient temperature should be raised where there is a serious risk of cooling, e.g. infant surgery, burns, and major trauma. These measures are inexpensive, reliable and may make additional warming measures unnecessary.
Warming blood and intravenous fluids
Blood warming is necessary. A small amount of cold blood transfused rapidly into a central vein puts a patient at risk of developing dysrhythmias. One litre of blood at 4°C transfused rapidly into a peripheral vein may reduce body temperature of an adult by 1°C. 8 The most efficient blood warmers pass blood over dry heating elements and should be capable of providing blood to the patient at rates of up to 150 ml/min at a temperature above 32T.9 These warmers are also valuable in resuscitation and intensive care and should be used where blood for transfusion is known to contain cold antigens. Blood may also be heated in waterbaths but they are not so efficient. 9 Although as yet there is no Australian standard, most imported blood warmers comply with standards developed in their country of manufacture. Blood warmers should have control and safety thermostats and should cut out if the temperature exceeds 44°C to ensure that they do not overheat and damage the blood. 10 Intravenous crystalloid fluids may be given through a blood warmer or may be kept in a warming cabinet. For rapid infusion fluids taken from a warming cabinet will retain sufficient warmth to reach the patient at temperatures above 30°C. 11 However, intravenous fluids should not be kept in warming cabinets for more than a few days.
Warming anaesthetic gases
Anaesthetic gases are cold and dry. Heat is required to raise their temperature and to ensure saturation with water vapour at a higher temperature. The use of high gas flows and a large minute volume increases the rate of heat loss. The use of a closed circuit conserves heat and moisture.
In semiclosed circuits in adults heat and moisture exchangers (condenser humidifiers) conserve heat and reduce respiratory water loss by up to 50%. They are small, disposable, inexpensive and require no power source. They may be the most practical humidifiers for multisystem circuits. 7 Because they add some resistance and dead space to the circuit they are not commonly used in paediatric practice.
The humidifiers commonly used in paediatric practice are of the heated water bath type. Because there is a fall in temperature of heated and humidified gases of up to YC for every 15 cm length of unheated delivery hose, modern humidifiers have heated delivery hoses to avoid 'rain-out'. The temperature of the gas delivered to the patient should always be measured; servocontrolled humidifiers automatically regulate the temperature of gases in the delivery hose.1 2 Heated humidifiers are complex and cumbersome, limit the distance between gas supply and patient, and because of their weight, require firm attachment to the anaesthetic machine. They should be used with disconnect alarms and alarms to warn if preset temperature limits are exceeded, and should be equipped with secondary failsafe overheat protection. They should comply with the Australian standard. Although necessary for paediatric and neonatal surgery and for active rewarming following cardiac surgery, their use in routine anaesthesia is not essential if closed circuits and low fresh gas flows, or effective heat and moisture exchangers are used. 7 
Warming the patient
Heat-retaining mattresses, such as those filled with methyl-cellulose gel which are prewarmed before use, may continue to supply heat to a patient for longer than is required and may cause an excessive rise in body temperature unless they can be removed. If used when skin temperature is low burns may occur. These devices are not recommended.
Mattresses through which warmed or cooled water may be circulated are preferable. These may be placed on the surface of operating tables before any surgery in which a fall in body temperature is anticipated (e.g. neonatal surgery, prolonged procedures with exposed body cavities). They may also be placed on the operating table as a precautionary measure for malignant hyperpyrexia subjects or suspects, but not switched on unless the need arises. The newer ripple type of mattresses are recommended to protect pressure areas. One or two layers of sheeting are usually placed between mattress and patient to diffuse heat. The mattress operating temperature is preset and alarms activated by a mattress probe warn of excessive heating or cooling; the temperature of the mattress must be continually monitored.
Infra-red heaters can be used to warm neonates; however, both the skin and core temperatures must be monitored. Skin temperature sensors must be shielded from direct heating by radiation with metallic discs.
Many studies point out the consequences of allowing patients to become hypothermic.8.13.15
The choice of using one or more methods of warming patients lies with the anaesthetist. Central warming with warm and humidified gas mixtures is efficient because the pulmonary blood flow is in intimate contact with alveolar gases. Peripheral warming is slower and dependent on the amount of insulating fat, the ratio of body surface area to body mass, the degree of blood vessel dilatation and blood flow through the vessels. 16 Active warming carries the dangers of overheating the patient, haemolysing transfused blood, water intoxication, infection from humidification, thermal inj ury, burns and electrical hazards. All these untoward events have been reported in the past as has failure of thermostat control in warming devices. Very few reports are of recent date presumably because of increased awareness and improved safety features.
The process of heat loss begins during the administration of anaesthesia with infusion of cold intravenous fluids, inhalation of cold dry gases, progressive vasodilation and exposure to low ambient temperature and humidity. This process may continue into the postoperative period. Whenever temperature monitoring has been used in theatre, it should be continued postoperatively until repeated measurements are in the normal range. If the use of warming devices has been considered necessary at operation, prevention and correction of heat loss should be continued into the postoperative period. to be over-ridden in difficult circumstances or should there be any suspicion that they are malfunctioning.
Class I monitors
Class I monitors consist of the human senses. These are continually used to monitor the anaesthetic machine, the breathing circuit, the patient and relevant events in the operating theatre. Some of the more important parameters that sight is used to check and observe are listed in Table  2 .
Hearing may be used to detect the sounds of excess gas escaping from the circuit valve with spontaneous ventilation, and of circuit leaks and ventilator malfunctions during controlled ventilation. Hearing is also used to detect and discriminate between various audible alarms.
Touch may be used to detect pulse rate, rhythm, character and volume and to assess sweating, muscle tone and the 'feel' of the breathing bag. Smell may be used to check the nature and concentration of anaesthetic vapours, and whether there are any major leaks. Taste is not normally used.
Taken together these constitute a very comprehensive monitoring system. They are always present providing the anaesthetist is near the patient and has access to appropriate parts of the body.
Class II monitors
Class n monitors introduce a mechanical or electrical sensor to extend the anaesthetist's senses,
